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FGGE  LEVEL  III-B 

Daily  Global  Analyses 

Part  II  (Mar  1979  -  May  1979) 

Jeffrey  J.  Ploshay,  Robert  K.  White  and  K.  Miyakoda 

I.  Introduction 

This  four-part  booklet  contains  daily  qlobal  analyses  of  the  FGGE 
Level  Ill-b  data  set  produced  at  GFDL  (Geophysical  Fluid  Dynamics 
Laboratory).  GFDL  was  one  of  the  two  level  Ill-b  data  producers  for  the 
entire  FGGE  year  -  the  other  producer  was  the  ECMWF  (European  Centre  for 
Medium-Range  Weather  Forecasts). 

FGGE  provided  an  unprecedented  volume  of  meteorological  data,  from 
various  sources,  for  the  year  1979.  The  purposes  of  FGGE  are  to  observe 
comprehensively  and  accurately  the  atmospheric  state  and  circulation  on 
a  global  scale,  and  to  increase  understanding  of  the  dynamics  of  the 
equatorial  atmosphere  and  ocean  to  ultimately  improve  weather  and  climate 
prediction. 

For  the  sake  of  comparison  by  prospective  level  III -b  data  users, 
we  decided  to  adopt  a  format  for  our  booklet  similar  to  the  ECMWF 
booklet  already  published. 

II.  Outline  of  Analysis  Process 

The  analysis  process  (4DA)  used  at  GFDL  to  produce  the  FGGE  Ill-b 
analyses,  similar  to  Miyakoda  et  al.  (1976),  can  be  called  a  four- 
dimensional,  continuous,  data  assimilation  system.  The  system  consists 
of  three  phases:  preprocessing  of  input  (level  Il-b)  data,  dynamic 
assimilation  and  initialization. 


i)   Preprocessing 

Level  Il-b  data  from  various  sources9  blocked  into  6  hour  inter- 
vals, are  sorted  by  parameter.  The  parameters  are:  horizontal  wind 
components  u  and  v,  temperature  T,  geoptential  height  Z,  moisture 
(humidity  r,  depression  of  dewpoint  temperature  T-T.,  or  mixing  ratio  of 
water  vapor  q),  sea  level  pressure  PSL,  sea  level  temperature  TV.  and 
surface  wind  components  U$L  and  VSL.  During  this  step  quality  control 
is  performed  with  respect  to  format,  gross  error  and  hydrostatic  checks. 

Next,  the  data  is  prepared  for  insertion  in  the  dynamic  analysis. 
First  vertical  and  then  lateral  interpolation  are  performed  to  obtain 
gridded  information  from  observation  points.  Vertical  optimum  inter- 
polation (OPI),  from  arbitrary  pressure  levels  onto  19  mandatory  pressure 
levels  is  done  for  all  variables.  The  range  in  vertical  interpolation 
is  limited  to  3  consecutive  levels. 

The  observed  data  is  checked  for  its  validity  by  comparing  it  with 
the  analyzed  fields  that  were  produced  by  4DA  at  the  most  recent  synoptic 
time  (I.e.,  00  or  12  GMT).  After  the  vertical  interpolation,  a  "buddy" 
check  (a  comparative  test  with  neighboring  observations)  is  made  at 
mandatory  levels  (Bergman,  1978). 

The  lateral  interpolation  to  the  model's  grid  is  made  by  a  hori- 
zontal "local"  OPI  (Gandin,  1963)  from  observation  locations  at  the 
mandatory  levels  every   2  hours  (i.e.,  02,  04,  06,  08,  10,  12)  for  a  12- 
hour  period.  Data  from  two  hour  time  blocks  (e.g.  23  to  01  0MT)  are 
collected  from  a  250  km  radius  around  each  grid  point,  up  to  a  maximum 
of  8  observations.  If  there  are  no  observations  within  range  of  a 
gridpoint,  no  insertion  data  is  produced.  The  first  guess  used  in  the 
OPI  at  each  grid  point  is  the  most  recent  synoptic  time  (00  or  12  GMT) 
4DA.   Weights  are  also  determined  for  each  grid  point  value  based 


on  the  reliability  (distance  and  observational  error  characteristics)  of 
the  contributinq  observations. 

The  final  process  in  determining  insertion  data  at  a  grid  point  is 
a  time  interpolation,  to  2  hour  periods,  of  values  created  by  the  local 
OPI  and  the  model,  in  order  to  get  time  continuity  of  the  insertion 
data.  The  time  interpolation  scheme  involves  a  hierarchy  of  four 
interpolation  values,  where  lower  precedence  data  is  used  only  if  a 
higher  precedence  value  has  not  yet  been  obtained.  The  order  of  prece- 
dence is:  first  the  input  data  from  optimum  interpolation  at  the  time 
(if  it  exists),  second  the  grid  points  created  by  the  6  hour  inter- 
polation, third  the  grid  points  created  by  the  12  hour  interpolation 
and,  fourth  the  results  of  the  model  simulation  of  the  initial  time  (00 
or  12  GMT). 
i i )  Dynamic  Assimilation 

The  general  circulation  model  used  for  assimilation  is  the  "spectral 
transform"  model  (Gordon  and  Stern,  1982;  Fels  and  Schwarzkopf,  1975)  with 
an  assimilation  system  developed  by  Simmonds  (1976,  1978) (see  Figure  1). 
The  insertion  data  at  mandatory  isobaric  levels  are  interpolated  to 
sigma-levels,  using  cubic  splines  on  a  log-p  coordinate  system.  In  the 
insertion  process,  these  data  replace  the  model's  solution  completely, 
or  partially,  depending  on  the  weights  assigned  to  them.  If  there  is  no 
data  at  a  grid  point  the  model's  solution  is  retained.  By  repeated 
insertion  of  the  same  data  at  each  time  step  over  a  2-hour  interval,  a 
balanced  state  may  be  achieved  that  is  faithful  to  the  data,  and  is  also 
consistent  with  the  model's  dynamics  and  physics.  The  model  should 
impose  its  own  constraints  between  the  variables. 

Before  the  data  insertion,  a  quality  control  check  is  made  by 
comparing  the  insertion  data  with  the  model's  solution.  If  necessary, 
the  insertion  data  is  modified  so  that  the  difference  between  the  model 
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Figure  1 


solution  and  the  insertion  data  does  not  exceed  a  tolerance  criterion. 
Data  was  not  inserted  into  the  model's  top  two  levels, 
iii)  Initialization 

Every  6  hours  a  non-linear  normal  model  initialization  procedure 
(developed  by  Machenhauer,  1977,  and  Ballish,  1980)  is  applied  to  the 
model  solution.  It  has  been  designed  to  control  the  growth  of  spurious 
gravity  modes  but  not  to  alter  the  model  balance,  especially  in  the 
tropics.  The  first  7  of  18  vertical  modes  are  initialized  allowing  4 
iterations  for  convergence.  In  order  to  not  risk  initializing  out 
gravity  modes  that  might  be  important,  especially  in  the  tropics,  only 
those  modes  with  periods  shorter  than  6  hours  are  adjusted. 
III.  FGGE  Ill-b  data  set  format  and  contents 

The  parameters  available  in  the  GFDL/FGGE  data  set  are  sea  level 

pressure,  horizontal  wind  components,  temperature,  mixing  ratio  of  water 

vapor,  geopotential  height,  relative  humidity  of  water  vapor,  vertical 

sigma  velocity  and  surface  horizontal  wind  stress  components.   Analyses 

are  available,  on  a  regular  latitude/longitude  grid  of  1.875°  resolution 

in  both  dimensions,  at  19  pressure  levels  (interpolated  from  model 

sigma-levels)  with  relative  humidity  and  mixing  ratio  only  available  up 

to  300  mb.  The  archive  format  is  the  FGGE  level  Ill-b  format  (GARP, 

1978).  The  two  world  data  centers  through  which  the  data  can  be  obtained 

are: 

World  Data  Center  -  A  for  Meteorology 

National  Climatic  Center 

Federal  Building 

Asheville,  North  Carolina  28801,  USA 


or 


World  Data  Center  -  B  for  Meteorology 

All  Union  Research  Inst,  for  Hydrometeorological  Information 

6  Koroles  Street 

Obninsk,  Kaluga  District 

U.S.S.R.  249020 


This  booklet  contains  analyses  for  March  1979  through  May  1979. 
Each  day  at  OOGMT,  four  levels  of  polar  stereographic  maps  of  the 
northern  and  southern  hemispheres  (geopotential  height  at  500  mb,  300 
mb,  500  mb,  and  sea  level  pressure),  as  well  as  two  levels  (200  mb  and 
850  mb)  of  tropical  streamlines  and  isotachs,  are  presented.  The  geo- 
potential maps  have  a  contour  interval  of  8  decameters  and  the  sea  level 
pressure  maps  an  interval  of  5  mb  with  areas  of  model  topography  greater 
than  one  kilometer  shaded.  The  streamline  maps  have  isotachs  with  a 
varying  stippling  density  as  described  below: 

200  mb  850  mb 

no  shading   0-15  m/s  no  shading   0-5  m/s 

light  shading  15-30  m/s  light  shading   5-10  m/s 

medium  shading  30-40  m/s  medium  shading  10-15  m/s 

dark  shading    45  m/s  dark  shading    15  m/s 


IV.  References 

Ballish,  B.,  1980:  Initialization,  Theory  and  Anpli cation  to  the  NMC 
Spectral  Model.  Ph. D  Thesis,  Dept.  of  Meteorology,  University  of 
Maryland,  151  pp. 

Bergman,  K.H.,  1978:  Role  of  observational  errors  in  optimum  inter- 
polation analysis.  Bull .  Amer.  Meteor.  Soc. ,  59,  1603-1611. 

Fels,  S.B.  and  M.D.  Schwarzkopf,  1975:  The  simplified  exchange  approxi- 
mations: a  new  method  for  radiative  transfer  calculations.  J_. 
Atmos.  Sci . ,  32_,  1475-1488. 

GARP,  1978:  Appendix  11,  FGGE  Data  Management  Plan.  GARP  Implementation 
Operations  Plan,  Vol.  3,  WMO,  Geneva. 

Gandin,  L.,  1963:  Objective  analysis  of  meteorological  fields.  Gidro- 
meteosologicheskoe  Izdatel 'stvo,  Leningrad,  U.S.S.R.,  286  pp.  Engl. 
Transl.  1967,  U.S.  Dent  of  Commerce,  242  pp.  Library  of  Congress, 
Washington,  DC  (NTIS  N6618047  0C996  G3313). 

Gordon,  C.T.  and  W.F.  Stern,  1982:  A  description  of  the  GFDL  global 
spectral  model.  Mon .  Wea.  Rev.,  110,  625-644. 

Machenhauer,  B.,  1977:  On  the  dynamics  of  gravity  oscillations  in  a 

shallow  water  model  with  application  to  normal  mode  initialization. 
Geitr&ge  zur  Physik  der  Atmosphare,  50,  253-271 . 

Miyakoda,  K. ,  L.  Umscheid,  D.H.  Lee,  J.  Sirutis,  R.  Lusen  and  F.  Pratte, 
1976:  The  near-real-time,  global,  four-dimensional  analysts  experi- 
ment during  the  GATE  period,  Part  I.  J_.  Atmos .  Sci . ,  33^  561-591. 

Simmonds,  I.,  1976:  Data  assimilation  with  a  one-level  primitive  equation 
spectral  model.  J_.  Atmos.  Sci . ,  33,  1155-1171. 

Simmonds,  I.,  1978:  The  application  of  a  multi-level  spectral  model  to 
data  assimilation.  J.  Atmos.  Sci.,  35,  1321-1339. 


Acknowledgements 

The  authors  wish  to  thank  Dr.  Joseph  Smagorinsky,  the  former  Director 
of  GFDL  for  his  enthusiastic  support  and  guidance  and  for  providing  the 
facilities  and  environment  where  this  long-term  large-scale  international 
effort  could  be  conducted. 

This  type  of  work  can  only  be  possible  with  the  contributions  from 
a  large  number  of  people.  We  appreciate  the: 

valuable  assistance  provided  by  Dr.  Isidoro  Orlanski  (acting 
Director  of  GFDL),  T.  Terpstra,  F.  Uveges  and  the  computer  operations 
staff,  B.  Wyman,  G.  Vandenberghe,  J.  Conner,  P.  Tunison,  W.  Ellis,  M. 
Zadworney,  B.  Williams,  P.  Baker  and  R.  Lusen. 

scientific  guidance  and  suggestions  from  W.  Stern,  C.T.  Gordon, 
J.  Mahlman,  J.  Sirutis,  I.  Simmonds,  K.  Bergman,  S.  Fels,  F.  Mesinger, 
A.  Oort,  N.  Lau,  D.  Schwartzkopf ,  R.  Caverly  and  L.  Umscheid. 

technical  advice  and  help  by  J.  Brown,  B.  Ballish,  F.  Baer,  K. 
Puri,  J.  Stackpole,  A.  Kasahara,  K.  Labitske,  L.  Bengtsson,  N.  Phillips, 
A.  Hollingsworth,  D.  Parish,  R.  McPherson,  A.  Desmaris,  R.  Jenne;  and 

useful  information  provided  by  R.  Fleming,  T.  Schlatter,  W.L. 
Smith,  W.  Shenk,  L.  Hubert,  D.  Gauntlett,  P.  KSllberg,  T.N.  Krishnamurti , 
G.  Meleshko,  J.  Perry,  W.  McGovern,  T.  Kanishige,  J.  Harrison,  and  H. 
Lyne. 


MARCH  1979 


10 


z  o 

o 

cc 

o 

O    t*P 

^T 

r\i 

(- 

1A1 

1    „ 

LO 

o 

in 

•T 

UJ 

"T 

11 


02   MAR   7S  ^ 
00  GMT 


12 


GFDL 


13 


14 


15 


50        MB 
Z 


16 


o 

o 

a. 

O 

O    L^ 

Z    O 

o 

(X 

o 

O    C£ 

n 

r\i 

Y- 

fM 

"3"      „ 

1 

(M 

h 

iAJ 

M- 

o 

in 

ITl 

Q 

U  ' 

Ld 

"3 

^r 

UJ 

" 

17 


18 


04  MAR   73 


19 


Z    O 

o 

cr 

o 

O  <-£ 

„  T 

rsi 

h- 

rM 

"tf 

u 

ir< 

<3 

u 

n 

1 

u, 

-T 

20 


21 


05  MAR   79 
00  GMT 


22 


23 


Ob   MAR   78 
00   GMT 


24 


25 


Z    o 

O 

en 

O 

o  I* 

<3- 

r\i 

(— 

"'J 

M- 

LP 

C3 

U  i 

T 

UJ 

"T 

26 


50        MB 
Z 


27 


28 


29 


30 


50        MB 

Z 


31 


32 


33 


34 


z  O 

o 

cc 

o 

o  itf- 

Z 

_  <tf 

f\ 

h- 

t\ 

^T 

Lfi 

a 

LO 

Hi 

T 

Ld 

sj 

"j 

35 


36 


37 


38 


39 


40 


Z    O 

O 

a. 

O 

O    u£ 

Z    O 

o 

cr 

o 

O   u5 

.  ^r 

fM 

y- 

r\j 

^T 

„    ^T 

<M 

K 

'M 

^      . 

LO 

<3 

LTi 

U^ 

O 

u 

1 

Ld 

<r 

SI 

Uj 

^ 

41 


42 


43 


44 


45 


50        MB 
Z 


46 


47 


48 


14   MAR   73 
00  GMT 


49 


50 


15  MAR   7S 
00  GMT 


51 


15   MAR   79 
00   GMT 


GFDL 


52 


z  o 

O 

a: 

o 

O    <-# 

,^  ^J" 

r\i 

F 

fM 

>3- 

LP 

a 

in 

n 

Ld 

t 

z  o 

O 

cr 

o 

O    tS 

„  ^r 

iAl 

h- 

!"-J 

T     . 

in 

o 

in 

<? 

UJ 

t 

53 


54 


55 


56 


57 


58 


59 


60 


61 


62 


63 


50        MB 
Z 


64 


Z   O 

o 

en 

o 

o  <-# 

_  <3- 

r\l 

I- 

r\ 

t 

LP 

a 

LO 

"I 

uj 

^r 

65 


50        MB 
Z 


66 


67 


68 


21    MAR   73 
00  GMT 


GFDL 


69 


70 


71 


72 


50        MB 


73 


z  o 

a  i 

-r 


■^ 


o 

o  d£ 

z  o 

o 

cr 

fM 

Kt 

<T 

fM 

i— 

in 

LO 

a 

■a 

T 

LjJ 

74 


75 


76 


11 


78 


79 


z  o 

o 

cr 

„  "^ 

f\l 

i— 

in 

o 

«* 

LlJ 

o 


80 


GFDL 


81 


82 


Z    O 

O 

tx 

O 

o  Of1 

z  o 

o 

„  ^r 

fM 

h- 

r\j 

■^ 

„  <? 

(M 

LT> 

<3 

LO 

in 

T 

Ul 

1 

<3 

83 


GFDL 


84 


85 


86 


87 


88 


2  o 

O 

CL 

o 

o  u*- 

z  o 

_    *T 

I'M 

t- 

r\ 

^ 

.  <r 

in 

a 

in 

in 

•7 

UJ 

■^ 

<cr 

89 


90 


91 


92 


2S  MAR   79 
00  GMT 


50        MB 
Z 


93 


23  MAR   7S 


50        MB 
Z 


GFDL 


94 


z  o 

o 

CL 

o 

O    u£ 

Z    O 

,r,    * 

r\i 

h- 

nj 

m- 

<3" 

LP 

'"i 

LP 

LO 

T 

Ld 

"^T 

'j 

95 


96 


50        MB 
Z 


97 


Z    O 

O 

(X 

o 

^r 

(M 

h- 

t\ 

IP 

o 

'T 

uj 

98 


31    MAR   79 
00 


99 


50        MB 
Z 


100 


z  o 

o 

cr 

o 

„    "3- 

r\j 

h- 

r\i 

LP 

a 

T 

u 

101 


APRIL  1979 


103 


01    APR   73 
00   GMT 


50        MB 
Z 


104 


z  o 

O 

a: 

O 

o  Of 

,r    ^ 

rM 

h- 

no 

t 

U  i 

O 

IT 

•~5 

Ld 

<T 

105 


GFDL 


106 


GFDL 


107 


108 


109 


110 


Ill 


112 


GFDL 


113 


114 


115 


116 


Z    O 

o 

CC 

o 

„  <3- 

(M 

h- 

'Al 

in 

a 

"3- 

uj 

117 


118 


GFDL 


119 


120 


121 


122 


z  o 

o 

LL 

O 

"^ 

r\ 

I— 

iA) 

LO 

C3 

'J 

U 

123 


GFDL 


124 


125 


z  o 

o 

q; 

O 

O  « 

„  ^r 

'"-■J 

t— 

i"M 

T 

in 

o 

Li 

t 

Ld 

M- 

126 


127 


OS   APR   70 
00 


128 


z  o 

o 

CE 

„  ^r 

r\l 

t- 

in 

G 

rr 

LJ 

in 


z  o 

Q 

a. 

O 

*T 

|\l 

i— 

r\j 

in 

a 

^r 

u, 

129 


GFDL 


130 


131 


132 


133 


134 


o 


a. 

O 

O    L 

£                      2     0 

0 

I— 

fM 

*J 

.     <? 

'"j 

a 

U 

~i                      LO 

UJ 

^ 

r               ■* 

135 


136 


12   APR   79 


137 


138 


13   APR   79 


139 


140 


141 


GFDL 


142 


143 


144 


GFDL 


145 


15   APR   7S 


146 


Z    O 

o 

CL 

O 

O    l» 

.  <=r 

f\l 

i- 

fM 

*j 

U  1 

<3 

Lfi 

•T 

^i 

-T 

147 


GFDL 


148 


149 


in 


•  ' 

CL 

r-i 

r\l 

h- 
<3 
Ld 

r\i 

z  o 

O 

(X 

o 

Q    L« 

„  t 

fM 

t— 

f\| 

^r 

LO 

o 

If 

-r 

Uj 

^r 

150 


151 


17   APR   73 
00 


152 


153 


154 


GFDL 


155 


156 


157 


50        MB 
Z 


158 


159 


160 


50        MB 
Z 


161 


162 


163 


164 


-z  a 

o 

a 

t 

r\ 

in 

o 

-T 

LJ 

165 


22   APR   7S 
00   GMT 


GFDL 


166 


167 


Z   O 

o 

a 

O 

O    L 

* 

,,-,  "^ 

r\i 

H- 

f\ 

<tf 

LP 

o 

Li 

T 

Ld 

^ 

r 

168 


23  APR   79 
00  GMT 


169 


23   APR   7S 
00 


170 


z  o 

o 

CE 

o 

o  U*- 

z  o 

O 

-  <T 

r\i 

F 

r\ 

t    „ 

t 

CM 

LP 

o 

LO 

LO 

-r 

Ul 

vr 

^r 

171 


172 


173 


174 


175 


176 


t,£ 

Z    O 

o 

a. 

O 

O    i-* 

^r 

r\i 

h- 

<M 

^r     . 

IP 

in 

O 

u 

1 

T 

UJ 

t 

177 


178 


2fc  APR  7S 


GFDL 


179 


180 


27  APR  7S 


181 


182 


z  o 

o 

cr 

o 

O    t£ 

-  *r 

rvi 

h- 

"g 

<3- 

LP 

a 

LO 

~r 

L±J 

^r 

183 


GFDL 


184 


185 


186 


187 


188 


189 


GFDL 


190 


191 


192 


MAY  1979 


01    MAY    7S 
00  GMT 


GFDL 


193 


GFDL 


194 


Z    O 

o 

<x 

O 

o  <jS 

^r 

r\i 

t- 

fM 

m-    . 

in 

o 

in 

<j 

Ld 

*J 

195 


GFDL 


196 


197 


Z    O 

o 

cr 

o 

o 

<tf 

1~'J 

i— 

<M 

<J 

LP 

a 

'T 

Ld 

198 


199 


200 


201 


04   MAY    7S 
00   GMT 


202 


04   MAY    73  /->  ■ ,? 


203 


z  o 

o 

cr 

"3- 

cm 

h- 

in 

o 

i 

UJ 

o 


o 


204 


05  MAY    1°> 
00  GMT 


50        MB 


205 


206 


207 


208 


Ob  MAY    73 
00 


GFDL 


209 


Z    O 

LI  i 
•T 


a 


o 

o  US- 

z  o 

O 

CC 

O 

O 

f\ 

<5 

<M 

a 

r\i 

i- 

210 


211 


07  MAY  73 
00  GMT 


50   MB 
Z 


GFDL 


212 


213 


50        MB 


214 


215 


216 


217 


GFDL 


218 


z  o 

o 

cr 

o 

O    cJP 

z  o 

o 

<T 

l'\ 

i- 

l\J 

^    . 

.^  ^ 

(M 

LO 

a 

LO 

LP 

"T 

Ld 

^ 

'T 

O 
I'M 


219 


220 


10  MAY    79 


221 


222 


11    MAY    7S 
00 


50        MB 


223 


50        MB 
Z 


224 


o 

1- 

o 

Y- 
U 

O 

225 


12  MAY    73 


226 


227 


228 


229 


13  MAY    79 


230 


231 


14   MAY    73 
00   GMT 


232 


233 


234 


15  MAY    79 

00  GMT 


235 


15  MAY    73 
00 


236 


Z    O 


-■ 

CL 

<  ' 

r\l 

a 

iAI 

237 


GFDL 


238 


239 


240 


241 


242 


z  o 

o 

a: 

o 

o 

<j 

r\i 

i— 

(M 

— 

in 

o 

<5 

u 

243 


244 


245 


z  O 

o 

<x 

o 

O    l# 

.  <tf 

r\i 

\— 

r\i 

•d-    „ 

tn 

a 

LO 

~i 

L^J 

T 

246 


247 


248 


249 


250 


251 


Z  o 

o 

cr 

,,->  *■ 

r\ 

h- 

LP 

a 

T 

UJ 

in 


252 


21    MAY    79 
00  GMT 


GFDL 


253 


254 


z  o 

o 

cr 

o 

O    U*1 

Z    O 

O 

^r 

fM 

i- 

fM 

"xf 

_    <J 

f\l 

[f< 

G 

LT 

in 

T 

LiJ 

<3 

«3 

a 


o 
■3 


255 


256 


257 


Z    O 

o 

a. 

O 

o  Of 

„   ^r 

'"-J 

y- 

r\i 

*3 

U  i 

<3 

LTi 

T 

Ld 

^T 

258 


259 


260 


261 


262 


50        MB 
Z 


263 


264 


25  MAY    7S 


265 


GFDL 


266 


Z   O 

o 

cc 

o 

•sT 

r\i 

h- 

r\ 

LO 

a 

T 

UJ 

267 


268 


GFDL 


269 


270 


271 


272 


273 


28  MAY    79 


GFDL 


274 


275 


276 


277 


GFDL 


278 


z  o 

o 

a. 

o 

o  i* 

"T 

'M 

i— 

rsj 

^  ,rt 

LP 

a 

10 

T 

U 

"T 

279 


280 


30  MAY    7S 


281 


282 


283 


284 


z  o 

o 

IX 

o 

tr* 

CM 

f\| 

1 

Lo 

285  *  u-s-  Government  Printing  Office  19S4   680-328/389  Reg.  S 


! 


PENN  STATE  UNIVERSITY  LIBRARIFQ 

llllllllllllllllffl 
A0000?afl34Q53 


